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Abstract: This study had as aim the evaluation of the microbial load and configuration of raw milk from 
different collecting centers. The research material was represented by 24 raw milk samples collected in 
December 2007 – may 2008 period, from a milk processing in Cluj county. The aerobic mesophillic load of raw 
milk presented different values, being comprised between 4.24±0.0.12 log ufc/ml and 7.39±0.0.45 log ufc/ml, 
38.75% from the total number of milk samples crossing the limit of 6.0 log ufc/ml (106 ufc/ml). Regarding the 
psychrotrophic bacterial load it was noticed that this varried, being situated between 4.65±0.16 log ufc/ml and 
7.59±0.45 log ufc/ml. The microbial configuration of raw milk destined to processing in the unit taken into 
study, was represented by ferms from the following genus: Staphylococcus, Micrococcus, Lactobacillus, 
Neisseria, Aeromonas, Acinetobacter, Moraxella, Pseudomonas, Yersinia, Serratia, Hafnia, Proteus and 
Escherichia. Following data analysis, we found that the flora of refrigerated raw milk is dominated by 
psychrotrophic germs (63.8%), from which a great part is represented by bacteria from genus Pseudomonas. 
 
INTRODUCTION 
 
Taking into consideration that one of the most used foods is milk in most of the 
countries, it is necessary that this product to be oabtained in conditions as cleanest possible, 
that it would be of the finest condition and not to geopatise the consumers’ health. The 
microbiological alteration of food products implicates in the most of the cases protein 
degradation, that of carbohidrates snd lipids directly by the microorganisms or their enzymes.  
In milk, the microorganisms frequently implicated in alteration are the psychrotrophic ones. 
Their majority is distroyed during pasteurization but some, like Pseudomonas florescens or P. 
fragi can produce exogenous proteo and lipolitic enzymes which are termostable and capable 
to alterate the pasteurized milk. Some species and types like Bacillus, Clostridium, 
Corynebacterium, Artrobacter, Lactobacillus, Microbacterium, Micrococcus and 
Streptococcus can survive pasteurization and can develop at cooling temperatures causing the 
alteration of contaminated products.  
The microbian contamination can provene in generally from 3 sources: the udder, the 
external environment and contact surfaces. The hygiene and dairy cows’ heatlh state, hygiene 
conditions in the exploitation environment and cleaning means for milk and processing 
equipment are very important factors that influence the microbial contamination level of raw 
milk. In the same proportion, the keeping temperatures and lenght of this are important, if not 
propper, permitting germs to develop. All these factors will influence the total plate count and 
bacterial types existant in fresh market milk.  
Due to its complex composition, milk is very susceptible to microbial alteration, being 
at the same time implicated also in spreading some diseases or food poisonings. In our 
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research we tried to analise the present mircoorganisms in raw milk from different collecting 
centers from Cluj county, destined to processing in a big capacity unit.  
 
MATERIAL AND METHOD 
 
The research material was represented by 24 milk samples, gathered in the January – 
May 2008 interwalfrom a big capacity unit in Cluj county. To evaluate the load and 
configuration of raw milk samples (500 ml), directly from the transportation tanks of mixed 
milk, they were collected from three different routes of milk gathering, in conformity to the 
legislation and curent rules, in sterile conditions. After sample gathering, they were 
transported to the laboratory of Food hygiene and public health department from F.M.V. Cluj-
Napoca. To obtain the succesive dilutions, 1 ml milk was taken on homogenised into 9 ml of 
phisiological serum, obtaing the base dilution of 10-1 and then 10-2, 10-3, 10-4, 10-5, 10-6. From 
each dilution, 0.1 ml was inseminated into 2 Petri paltes, in which previously sellective agarus 
was pured. The insemination was made by flooding and then homogenising with a Drigalski 
pipette. For mesophillic aerobic germ development, of enterobacteriaceae and lactic bacteria, 
the plates were termostatated at (30˚C) 24-48 hours. To reveal the psychrotrophic germs: total 
plate number, germs from genus Pseudomonas, Aeromonas, Yersinia, the plates were 
inseminated and kept at 20-22ºC, for 24-48 hours. 
Identifying the psychrotrophic bacteria was made on a basis of morphological 
confirmation tests (colony aspect, Gram stained smears, the 3% KOH test to differentiate the 
Gram negative from Gram positive bacteria) and biochemical confirmation tests using API 
20NE and 20E commercial kits. The obtained data was systematized and graphically 
expressed, average values being established, which were compared with the literature. The 
microbial load was estimated as log mean value. 
 
RESULTS AND DISSCUSSIONS 
 
From the statistical analysis of data, it was foud that in the unit taken into study, the 
mesophillic aerobic count of raw milk presented different values, between Din 4.24±0.0.12 
log ufc/ml and 7.39±0.0.45 log ufc/ml (fig. 1). It was found that in the case of 38.75% of the 
samples, there were crossings of the imposed limit of 6.0 log ufc/ml (106 ufc/ml), accepted in 
Romania for the raw milk destined to processing, untill  31.12.2008. Also it was established 
that only 25% o the samples are in conformity to the EU levels (105 ufc/ml). These values of 
the total germ number in raw milk proove major defficiencies for the good manufacturing 
procedures and hygiene, of temperature which should be of 4ºC in the cooling tanks of milk. 
Studies made by Zacharov and col. (2007), on the psychrotrophic microbial population from 
raw milk destined to processing in Israel, the values were between 4.36 and 4.68 log ufc/ml, 
much lower than those obtained by us.  
In similar studies made by Prakash and col., (2007), regarding the raw milk microflora, 
a variable level of germ contamination was found, between 3.77-5.20 log ufc/ml, dependent 
on the hygiene and environment conditions in the processing and milk keeping spaces, 26.7% 
from the examined samples not being in conformity to the standards.  
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 Fig. 1  Aerobic plate count of raw milk  designated for processing
Number of samples
4.99
7.39
4.23
5.01
5.65
6.12
7.15
5.79
 
Regarding the psychrotrophic bacterial load, after the statistical data analysis it was 
observed that this is very variable, being comprised between 4.65±0.16 log ufc/ml and 
7.59±0.45 log ufc/ml (fig. 2). 
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 Fig. 2  Psichrotrophic plate count of raw milk designated for processing
Number of samples
5.45
7.59
6.10 5.785.89
4.65
7.45
6.99
 
From the total gathered samples, 50% were not in conformity to the standards for raw 
milk destined to processing for Romania, and only one sample was in conformity (12.5%). 
Cempirkova (2007), in a study on the contamination with mesophillic and psychrotrophic 
germs of raw milk, the values were between 2.47-3.77 log ufc/ml, for the psychrotrophic 
category, much lower than our results. At the same time the mesophillic plate count was 
between 3.54 – 5.27 log ufc/ml. This proves that in the case that the GMPs are respected, also 
the hygiene and the milked milk is cooled rapidly to 0-4ºC, the microbiological quality of it is 
very good.  
The load with bacteria from genus Pseudomonas was variable, being between  
3.62±0.33 log ufc/ml 6.79±0.28 log ufc/ml, these microorganisms being identified in all 
samples (fig. 3). 
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 Fig. 3  Pseudomonas plate count for raw milk designated for processing
Number of samples
3.94
5.92
4.58
4.23
3.62
5.89
6.75
 
Germs from Aeromonas genus were identified in only 5 samples, the average microbial 
load being between 3.62±0.33 log ufc/ml and 5.44±0.28 log ufc/ml (fig. 4).   
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 Fig. 4 Aeromonas plate count for raw milk designated for processing
Number of samples
4.72
3.97
3.62
5.44
 
The average microbial load of germs from Yersinia genus in the case of raw milk 
samples, presented values beween 3.54±0.12 log ufc/ml and 5.94±0.21 log ufc/ml.  
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 Fig. 6  Enterobacteriaceae plate count for raw milk designated for processing
Number of samples
2.66
5.90
3.36
3.84
3.56
4.95
4.52
5.94
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The microbial load of germs from fam. Enterobacteriacee was established by using  
sellective VRBD agar (Merck). After plate incubation at 30ºC, 24 hours, it was established 
that the average of Enterobacteriaceae load was situated between 2.66±0.12 log ufc/ml and 
5.94±0.23 log ufc/ml (fig. 6). It can be concluded that in the case of 7 samples, the average 
load of this germ cathegory crosses the limi of 3.0 log ufc/ml, prooving pour milking 
conditions. The acid-lactic bacteria group was revealed by using sellective MRS (Merck), in 
microaerophillic conditions. The average of acid-lactic bacterial load was comprised between 
3.82±0.12 log ufc/ml and 5.85±0.25 log ufc/ml (fig. 7). 
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 Fig. 7  Lactic acid bacteria plate count for raw milk designated for processing
Number of samples
4.57
5.21
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4.23
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5.855.66
 
The configuration of bacterial microflora was determined through biochemical testing 
methods of isolated colonies on PCA agar and sellective  media GSP, CIN, using commercial 
API 20 E, respectively 20 NE kits. From data analysis we found that the microflora of 
processing destined raw milk in the considered unit was represented by germs from the 
following genus: Staphylococcus, Micrococcus, Lactobacillus, Neisseria, Aeromonas, 
Acinetobacter, Moraxella, Pseudomonas, Yersinia, Serratia, Hafnia, Proteus and 
Escherichia, the incidence of the bacterial species being presented in fig. 8.  
Fig. 8  The incidence of the bacterial species for raw milk gesignated for processing
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Based on data analysis, we found that raw milk flora is very heterogenous, made of 
Gram (33.31%), also Gram negative germs (66.69%) (fig. 20). As following milk keeping at 
refrigeration temperatures for 24-48 hours, the Gram negative germs became predominant, 
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due to psychrotrophic microflora development, capable of growing and multiplying in these 
conditions. The Gram positive flora is represented by germs from the genera.: Staphylococcus 
(5.79%), Micrococcus (4.34%), Streptococcus (11.59%) and Lactobacillus (11.59%). The 
Gram negative microflora is constituted by a heterogenous population of germs belonging to 
the following genus: Pseudomonas (28.97%), Aeromonas (8.69%), Yersinia (7.24%), 
Moraxella (5.79%), Serratia (6.35%), Enterobacter (6.03%), Hafnia (4.34%), Escherichia 
(2.89%), Serratia (1.44%). As following, we can affirm that the flora of refrigerated raw milk 
is dominated by psychrotrophes (63.8% ), from wich the biggest part is taken by 
Pseudomonas. The psychrotrophic bacterial load develops in raw milk after its cooling, being 
dependent on the storage temperature and time. Numerous studies identified a very 
heterogenous microbial population, Gram negative: Pseudomonas, Aeromonas, 
Acinetobacter, Alcaligenes, Achromobacter, Enterobacter, Flavobacterium and Gram 
positive: Bacillus, Micrococcus, Streptococcus, Staphylococcus, Lactobacillus [Munsch-
Alatossava, şi Alatossava, 2006]. From these microorganisms, the predominant ones were 
from genus Pseudomonas [Craven and Macauley, 1992; Dogan and Boor, 2003;  Gunasekera 
and col., 2003; Wiedmann and col., 2000] 
 
CONCLUSIONS 
 
 The mesophillic microbial load of raw milk in mix, destined to processing, varried 
between 4.24±0.12 log ufc/ml and 7.39±0.0.45 log ufc/ml.  Crossings of the limitation of 
6.0 log ufc/ml (106 ufc/ml) were found in the case of 38.75% from the total number of 
samples gathered and examined, only 25% being in conformity to the EU standards (105 
ufc/ml). 
 The mixed raw milk microflora is dominated by psychrotrophic Gram negative germs 
(63.8%), from which Pseudomonas is predominant (28.97%). Increasing raw milk quality 
as prime matter can be made by assuring a paying system for milk in function of its 
hygienic quality, that could stimulate the producer through bonifications to deliver a good 
quality milk. By eliminating from the processing the milk that is not in conformity from 
microbiological point of view, it can be avoided the possibility to obtain an end product 
which doesn’t correspond hygienically, with repercussions on its consumption limit, 
starting from the wrong premises that it is abyhow subjected to a heat treatment that 
would leed to the elimination of microorganisms.  
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